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– Wildfire smoke health facts relevant to public health

– 2017 Wildfire Smoke: Guide for Public Health Officials

– CME course “Air Particle Pollution and Your Patient’s Health”

– New EPA Wildland Fire Research website

– SmokeSense app

– Wildland Fire Sensor Challenge

Webinar Overview
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Wildfire Smoke and Health Effects

3



Health Effects of Wildfire Smoke
Systematic Reviews are Now Available

Environ Res. 2015 Jan; 
136:120-32. doi: 
10.1016/j.envres.2014
.10.015. 

Environ Health 
Perspect. 2016; 
124:1334–1343
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http://www.ncbi.nlm.nih.gov/pubmed/?term=liu+jc,+bravo+ma
http://www.ncbi.nlm.nih.gov/pubmed/?term=liu+jc,+bravo+ma


Health Effects of Wildfire Smoke 

Health effects known or suspected to be 

caused by wildland fire smoke:

• All-cause mortality

• Asthma &  chronic obstructive pulmonary disease (COPD) 
exacerbations 

• Bronchitis & pneumonia

• Childhood respiratory disease

• Cardiovascular outcomes

• Adverse birth outcomes

• Symptoms such as eye irritation, sore throat, wheeze and cough

Source: Studies reviewed in Liu et al 2015 5



Wildfire in the U.S.
Acreage Burned in the U.S. Annually

Adapted from https://www.nifc.gov/fireInfo/fireInfo_stats_totalFires.html
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Present Concerns
 Increasing acreage burned

 Increasing impact on urban 
areas:

• 10% of all land with housing is 
situated in the wildland-urban 
interface (WUI)

• 38.5% of U.S. housing units 
(Radeloff et al. 2005)

• >4,000 acres/day converted to 
WUI

 Increased vulnerability
of populations
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Wildland Fires & Their Emissions
A Community Public Health Issue

Photo: Bruce McCamish

Durango, Co
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Brianna Paciorka
Knoxville News Sentinel



Large Wildland Fires are Costly
Estimating Health-Related Costs

• Burned 40K acres of peat bogs 

• $20M in suppression efforts, 2 
billion gallons of water, 202 days

• Cost of excess ED visits for asthma 
and heart failure ~ $1 million

• Additional estimates of health costs
- 4.4 premature deaths
- 31 non-fatal heart attacks
- 41 bronchitis & 810 asthma attacks
- 530 lower respiratory symptoms
- 769 upper respiratory symptoms
- 3,700 work days lost

• Health & death-related costs
$48.4 million 

www.fws.gov/pocosinlakes/news/ERF/news-erf-out.html

Satellite image showing the location of 
Evans Road Fire in the Pocosin Lakes 
National Wildlife Refuge, NC

Rappold A et al. Environ Sci & Tech 2014
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Who’s at Risk from Smoke? 

Susceptible populations include –
• Pregnant women and fetuses 

• Children

• Older populations

• Populations with pre-existing respiratory disease

• Populations with pre-existing cardiovascular disease

Populations suspected to be at greater risk –
• Populations with chronic inflammatory diseases (e.g., diabetes, 

obesity)

• Women, African-Americans and populations with lower socio-
economic status*

* Cocco Liu J et al. Am J Epidemiol 2017   

27% of U.S. 
population is 

at-risk
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U.S. Population
2012
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Changing U.S. Demographic

Increases Wildfire Smoke Risk

Xu J, Murphy SL, Kochanek DK, Arias E. NCHS Data Brief No. 267, 2016

Changing U.S. Demographic

• U.S. population will continue to:

- Grow

- Median age will shift upward

Higher Prevalence of Chronic 
Diseases Conferring Risk to 
Wildland Fire Smoke
• Aging U.S. population with 

increasing prevalence of:

- Heart-lung disease, obesity, 
diabetes
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Projected U.S. Population
2060

Xu J, Murphy SL, Kochanek DK, Arias E. NCHS Data Brief No. 267, 2016

Changing U.S. Demographic

Increases Wildfire Smoke Risk

Changing U.S. Demographic

• U.S. population will continue to:

- Grow

- Median age will shift upward

Higher Prevalence of Chronic 
Diseases Conferring Risk to 
Wildland Fire Smoke
• Aging U.S. population with 

increasing prevalence of:

- Heart-lung disease, obesity, 
diabetes 2012 U.S. Population – Red outline



Annual average daily fire-PM2.5

footprint for U.S. counties

Rappold AG, et al Environ Sci Technol 2017

How much does smoke contribute to air 
quality and how often does it lead to 
exceeding daily standard?

Air Quality Impacts of 
Wildland Fires

Health protective standards
Annual: 12 μg/m3 daily avg.
Daily: 35 μg/m3

# of days with fire-PM2.5

above 35 μg/m3 by counties 
of continental U.S.
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National map of community-health vulnerability index 
and air pollution awareness to adverse health effects

Community Health-Vulnerability
Community-Health Vulnerability Index

Rappold AG, et al Environ Sci Technol 2017

Factors of Vulnerability
• Peds & Adult Asthma
• COPD
• Obesity
• Diabetes
• Hypertension
• % population age 65+
• Income, education, 

poverty, unemployment
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Fisk WJ, Chan WR. Indoor Air 2017

• Interventions projected to prevent 11% to 63% of the hospital admissions and 7% to 
39% of the deaths attributable to wildfire particles

• Estimated economic value of the prevented deaths exceed or far exceed intervention 
costs for interventions that do not use portable air cleaners

• For portable air cleaner use, mortality-related economic benefits exceed intervention 
costs

• Cost effectiveness improved by intervening only in the homes of older people 
who experience most of the health effects of particles from wildfires

Health Benefits of Interventions
Particle Filtration in Southern CA Homes

• Fraction of the 
population with 
an admission 
attributable to 
wildfire smoke is 
small

14



AirNow.gov

Wildfire Smoke and Public Health 
Information
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AirNow (www.AirNow.gov)

www.airnow.gov
16



• Current Smoke Map generated 
by NOAA HMS

• Current Advisories –
State/Local/Tribal agency blogs 
and Wildland Fire Air Quality 
Response Program

Fires: Current Conditions Page

Current Conditions Map - May 9, 2016

Current Advisories

CA Smoke Blog

USFS Wildland Fire Air Quality Response Program
17



Wildfire Smoke Guide 2016

• Primarily a federal/California document; 
housed on AirNow website

• Updated air quality and health information

• Evidenced-based exposure reduction 
measures

• Entirely new section on communicating air 
quality

- Uses “Current Particulate Matter (PM)” levels 
from AirNow

- Uses satellite information on Fires: Current 
Conditions page

- Visual range information updated

• PEHSU fact sheets about children’s health, 
2011

• Information about new interagency 
Wildland Fire Air Quality Response 
Program https://www3.epa.gov/airnow/wildfire_may2016.pdf

18



New Wildfire Smoke Guide 2017
Coming in Late Summer/Fall

• Updated look

• Addition of ozone

• Smoke vs. urban particles

• Add sections
• PM web course

• Sensors

• Ash clean-up

• Stand-alone fact sheets
• Children

• Older adults

• Pets/livestock

• Preseason preparedness

• Exposure reduction

• Respirator use

• Ash clean-up

• Know when to evacuate 1919



Wildfire Smoke Guide 2017
Example Draft Fact Sheets

Wildfire Factsheets Under Development
Original PEHSU Wildfire Factsheet available at: http://www.pehsu.net/cgi/page.cgi/resources.html 20



Health Providers Page

Health Tools

21



Particle Pollution and Your Patients’ Health

Applied for 
continuing 
education 

credit from CDC 
for physicians, 

nurses and 
health 

educators

22
https://www.epa.gov/pm-and-your-patients-health/patient-education-tools

Web Course Tour

Health Providers Page 



What Is It?  Who Is It For?

Particle Pollution and Your Patients’ Health is a short, 
evidence-based training course that:
• Describes the biological mechanisms for cardiovascular and respiratory health 

effects with particle pollution exposure

• Helps health-care providers advise their patients about particle 
pollution exposure

• Provides practical education tools to help patients understand how particle 
pollution exposure can affect their health and how to use Air Quality Index to 
protect health

Particle Pollution and Your Patients' Health is designed for:
• Diverse range of physicians

• Nurses and nurse practitioners

• Public health officials/practitioners

• Asthma educators

• Other medical professionals who counsel patients about lung, heart or 
vascular disease 23



https://airnow.gov/index.cfm?action=
aqibasics.particle

What is Particle Pollution?

24



Cardiovascular Effects

Bit.ly/epahealthyheart
https://airnow.gov/index.cfm?action=aqibasics.particle 25



Respiratory Effects

https://airnow.gov/index.cfm?action=health_providers.index
https://airnow.gov/index.cfm?action=aqibasics.particle
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https://airnow.gov/index.cfm?action=health_providers.index


Patient Exposure and the AQI

27https://www3.epa.gov/airnow/health-
prof/common-air-pollutants-2011-high.pdf 27



Clinical Scenarios

Balanced, evidence-based responses to these scenarios:

• Older man with hypertension, hyperlipidemia, diabetes & atherosclerotic 
coronary artery disease has shortness of breath and chest pain when walking

• Older woman with heart failure appears to be volume overloaded with 
increased central pressures

• Man with a five-year history of coronary artery disease, received a shock from 
his Implantable cardioverter-defibrillator (ICD) for sustained and rapid 
ventricular tachycardia

• Older man, complains of frequent cough with phlegm, which he has developed 
in the recent months

• Boy (6th grade) with asthma, has wheeze

• Woman, non-smoker who has seasonal allergy symptoms (rhinitis, 
conjunctivitis) that she cannot control with the over-the-counter medication  

28



High Particle Pollution Events

Consistent with Wildfire Smoke: Guide for Public Health Officials 29



Does not offer CME at this time

https://www.epa.gov/ozone-pollution-and-your-patients-health/ozone-and-your-patients-health-about-course

Ozone Pollution Events

30



Asthma Cardiovascular Disease

www3.epa.gov/airnow/asthma-flyer.pdf (English)
www3.epa.gov/airnow/health-prof/EPA-poster-Spanish-
2008.pdf (Spanish)

www3.epa.gov/airnow/heartflyer.pdf (English)
www3.epa.gov/airnow/heartflyer-sp.pdf (Spanish)

Cardiovascular Disease & Asthma
Factsheets Now Available in Spanish

31

https://www3.epa.gov/airnow/asthma-flyer.pdf
https://www3.epa.gov/airnow/health-prof/EPA-poster-Spanish-2008.pdf
https://www3.epa.gov/airnow/heartflyer.pdf
https://www3.epa.gov/airnow/heartflyer-sp.pdf


https://www.epa.gov/air-

research/wildland-fire-research-protect-
health-and-environment

EPA Wildland Fire Research
New Web Page

Featuring:
• Links to Public Health 

Information
• Research Areas
• Research Publications and 

Other Resources
• Wildland Fire Sensor Challenge
• Smoke Sense Study and app

32



Wildland Fire Smoke Risk 
Communication

33



Wildfire Smoke Information
Public Interest in AirNow

Courtesy of: Ana Rappold NHEERL/ORD/US EPA

Locations for Fires > 50,000 Acres
Washington State for 2015

AirNow Sessions Hits
in Washington State 2015

With Fires Burning >50,000 Acres

Jul Aug Oct NovSep
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Public Health Messaging Effectiveness
Systematic Review of the Literature 

Main finding were:

• Smoke-related public health 
messages are communicated
via a variety of channels

• Limited evidence for their 
effectiveness

• Recall, understanding and 
compliance are facilitated by 
messages using simple language

• Compliance differs by socio-
demographics

• At-risk groups may be advised 
to stay indoors before the 
general population, in order to 
protect the at-risk populations

Conclusions:

“Experimental research, as well as 
evaluations, are required to examine the 
effectiveness of modern communication 

channels, channels to reach at-risk groups, 
and the “stay indoors” message.”

Fish JA, et al. J Environ Management 2017
35



Smoke Sense Project
Improving Public Health Outcomes

Aims of Smoke Sense:

• Measure the effect of wildfire smoke exposure 
on health and productivity

• Develop health risk communication strategies to 
improve public health outcomes

As part of this, researchers have developed a Smoke 
Sense mobile phone application to:

1) Collect user input on how smoke events impact 
their health and daily activities

2) Provide information about the smoke exposure and 
recommended health risk messages

36



Smoke Sense Project
Improving Public Health Outcomes
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• Intended to stimulate development of low-
cost, light-weight, accurate & easily 
deployable sensor technology that could be 
used by first responders and public health 
agencies during wildland fires

• Collaborative project between ORD, OAQPS, 
Regional offices, federal partners (USFS, 
NASA,  NOAA, CDC, NPS) and NGOs

• Announced in early 2017, 9 month 
development window, testing and judging in 
2018

• Designing complimentary projects with EPA 
Regional offices and other interested groups 
to field test sensors in a wildland fire 
scenario

Wildland Fire Sensor Challenge
Multiple Federal Agency Sponsors 

38



For More Information Visit

WILDFIRE GUIDE - A GUIDE FOR PUBLIC 
HEALTH OFFICIALS, UPDATED May 2016

https://www3.epa.gov/airnow/wildfire_
may2016.pdf

• AirNow
• Current Conditions

• Health Providers Page

• Wildfire Smoke and Health

• Wildfire Smoke: Guide for Public 
Health Officials

• Wildfire Trends

• EPA Wildfire Research Webpage

• California Air Resources Board 
Resources

• CDC Wildfire Factsheets

• Wildland Fire Air Quality 
Response Program
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https://www3.epa.gov/airnow/wildfire_may2016.pdf
http://www.airnow.gov/
https://airnow.gov/index.cfm?action=topics.smoke_wildfires
https://airnow.gov/index.cfm?action=health_providers.index
https://airnow.gov/index.cfm?action=smoke.index
https://www3.epa.gov/airnow/wildfire_may2016.pdf
https://www3.epa.gov/climatechange/science/indicators/ecosystems/wildfires.html
https://www.arb.ca.gov/smp/progdev/pubeduc/protocol_tools.htm
https://www.arb.ca.gov/smp/progdev/pubeduc/protocol_tools.htm
https://www.cdc.gov/disasters/wildfires/index.html
https://www.wildlandfiresmoke.net/


Thank you
Wayne E. Cascio, MD, FACC, FAHA
Environmental Public Health Division
ORD/National Health Environmental Effects Laboratory
U.S. Environmental Protection Agency
cascio.wayne@epa.gov

Questions?
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